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WHAT IS CLAIMED: 



1. 




A combinatorial library comprising 
I / a plurality of at least^tffmfrerent complexes, each formed of at 

least one complexing agent and at leasHwo norvbiopolymer ligands that are reversibly 
bonded to the complexing agent, vmerein eachr different complex in said library has 
different ligands bonded to tj*e complexing agent. 



2. A combinatorial library according to claim 1, wherein each of said 
10 plurality of complexes has the formula Zr(A')n, wherein Z is a complexing agent capable 
of reversibly binding to two or more ligands, each A 1 is a non-biopolymer ligand capable 
of reversibly binding to Z and is independently selected from a group of non-biopolymer 
ligands having at least three different members, n is the number of A's that are reversibly 
bonded to Z and is an integer equ£)A to two or greater, and i is an index number for each A 
1 5 and is an integer from 1 to n. 
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3. A combinatorial library according to claim 2, wherein each of said 
plurality of complexes has the /formula Z(A 1 )(A 2 )(A') n _2, wherein A 1 and A 2 are non- 
biopolymer ligands capable oi reversibly binding to Z and are independently selected 
from a group of non-biopolymer ligands having at least three different members and i is 
an index number for each A pnd is an integer from 3 to n. 



4. A combinatorial library according to claim 3, wherein said 
combinatorial library comprises complexes having the formulae Z(Bl)(Bl)(A 1 ) n -2 ? 
25 Z(Bl)(B2)(A i ) n . 2 , Z(Bl)(B3)(A i ) n . 2 , Z(B2)(B2)(AV2, Z(B2)(B3)(AV 2 , and 

Z(B3)(B3)(A i ) n -2; Bl, B2, and B3 are different non-biopolymer ligands and are members 
of the group from which each A 1 is selected; and i is an index number for each A and is an 
integer from 3 to n. 



3 /i 



U 1 



Dmbinatorial library according to claim 2, wherein each of said 
the formula Z(A I )(A') n -i ? wherein A 1 is a non-biopolymer 



5. Ac 
plurality of complexes has 

ligand capable of reversib y binding to Z and is independently selected from a group of 
y non-biopolymer ligands 



r 

having at least three different members; i is an index number for 
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each A and is an integer from 3 to n; and Z, A 1 , and each A' ai'e selected so that the 
reactions Z(AVi + A 1 Z(A ] )(A%. { and Z(A')(AVi j^ZCAVi + A 1 each have a rate 
constant of greater than about 2 per second. 

5 6. A combinatorial library/according to claim 2, wherein at least one 

of A 1 is a DNA intercalator or a major or minor groove DNA binder. 



-A^embrnatorial u brary according to claim 2, w herein Z is a 
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8. A qpnibinatorial library according to claim 2, wherein at least one 
A 1 has the formula -A'Z'CQjL Z' is a second complexing agent identical to or different than 
Z, A' is a pluridentate non-b|opolymer ligand, and Q is one or more non-biopolymer 
ligands . 



A combinatorial library according to claim 3, wherein A 1 and A 2 , 



taken together, have the formula: 




Z'(Q) 



where A 1 and A 2 are ofuridentate nofo-bjo'polymer ligands , Z' is a second complexing 
20 agent identical to or dftferent thaji-ZT^nd Q is one or more non-biopolymer ligands so 
thatZCA'XA 2 )^),^ has the formula: 



Z\Q) 



-35 - 



10. A combinatorial library according to claim 1, wherein said 
combinatorial library comprises a plurality of at least 100 different complexes. 

11. A composition comprising: 

5 a combinatorial library according to claim 1 , and 

a receptor in contact with the combinatorial library, wherein some 
of the complexes bind preferentially to said receptor. 

12. A composition/according to claim 1 1, wherein said receptor is a 
10 biological receptor. 



13. A composition according to claim 1 1, wherein said receptor is an 
til immobilized receptor. 

15 14. A composition according to claim 1 1, wherein each of the plurality 

~ of complexes has the formula Z(A') n , wherein Z is a complexing agent capable of 

Ifej reversibly binding to two/^r raorej^gands, each A 1 is a non-biopolymer ligand capable of 

FU reversibly binding to Z and isviudependently selected from a group of non-biopolymer 



ligands having at least (ijpee different members, n is the number of A's that are reversibly 
20 bonded to Z and is an integer equal to two or greater, and i is an index number for each A 
and is an integer frorryl to n. 

15. I A composition according to claim 14, wherein each of the plurality 
of complexes has the formula Z(A 1 )(A 2 )(A , ) n . 25 wherein A 1 and A 2 are non-biopolymer 
25 ligands capable of reversibly binding to Z and are independently selected from a group of 
non-biopolymeyligands having at least three different members and i is an index number 
for each A and is an integer from 3 to n. 



16. A composition according to claim 15, wherein said combinatorial 
30 library comprises complexes having the formulae Z(Bl)(Bl)(A') n .2 J Z(Bl)(B2)(A , ) n _2 5 

Z(B1)(B3)/aV 2 , Z(B2)(B2)(A i ) n . 2 , Z(B2)(B3)(A i ) n . 2 , and Z(B3)(B3)(AV 2 ; Bl, B2, and 
B3 are different non-biopolymer ligands and are members of the group from which each 
A' is selected; and i is an index number for each A and is an integer from 3 to n. 
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17. A composition according to claim 14, wherein each of the plurality 
of complexes has the formula Z(A I )(A l ) n .i, wherein/V is a non-biopolymer ligand 
capable of reversibly binding to Z and is independently selected from a group of non- 
5 biopolymer ligands having at least three different^ members; i is an index number for each 
A and is an integer from 3 to n; and Z, A 1 , and each A 1 are selected so that the reactions 
Z(AVi + A 1 -> ZCA'XAVi and ZCA^AVi /> Z(AVi + A * each have a rate constant of 
greater than about 2 per second. 

10 1 8. A composition according to claim 14, wherein at least one of the A 1 

is a DNA intercalator or a major or minor groove DNA binder. 
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19. A composition according to claim 14, wherein Z is a transition 



metal. 



20. A compe&tionTICcording to claim 14, wherein at least one A 1 has 
the formula -A'Z'(Q), Z' is a second complexing agent identical to or different than Z, A' 
is a pluridentate non-biopolymenligand, and Q is one or more non-biopolymer ligands. 



21 . A composition according to claim 15, wherein A 1 and A 2 , taken 



together, have the formula: 



,Z(Q) 
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where A 1 and A 2 are pluridentate non-biopolymer ligands , Z' is a second complexing 
agent identical to or different than Z, and Q is one or more non-biopolymer ligands so 
that ZCA'XA 2 )^),,^ pas the formula: 
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(A') n - 2 Z 




22. A composition according to claim 12, wherein said combinatorial 
library comprises a plurality of at least lOoilifferent complexes. 



23. A method of identifying a combination of non-biopolymer ligands 
which bind preferentially to a receptor comprising: 

providing a combinatorial library according to claim 1; 
contacting^th^ombinatorial library with a receptor under 
conditions effective to preferentially bind a fraction of the plurality of complexes; and 

LUiyin^the rracno 
bound preferentially to the recy*tor. / 



10 identifyin^the fraction of the plurality of complexes which are 

24. A method according to claim 23, wherein the receptor is a 
biological receptor. 

25. A method according to claim 23, wherein the receptor is an 
immobilized receptor. 

26. (A method according to claim 23, wherein each of the plurality of 
20 complexes has the formula Z(A') n , wherein Z is a complexing agent capable of reversibly 

binding to two or more ligands, each A 1 is a non-biopolymer ligand capable of reversibly 
binding to Z and is^independently selected from a group of non-biopolymer ligands 
having at least three different members, n is the number of A's that are reversibly bonded 
to Z and is an integer equal to two or greater, and i is an index number for each A and is 
25 an integer frorr/l to n. 
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27. A method according to claim 26, wherein each of said plurality of 
complexes has the formula Z^XA^A 1 )^, wherein Af and A 2 are non-biopolymer 
ligands capable of reversibly binding to Z and are independently selected from a group of 
non-biopolymer ligands having at least three different members and i is an index number 
5 for each A and is an integer from 3 to n. 



28. A method according to claim 27, wherein said combinatorial 
library comprises complexes having the formulae Z(Bl)(Bl)(A ! ) n .2, Z(Bl)(B2)(A , ) n _2 5 
Z(B1)(B3)(AV 2 , Z(B2)(B2)(A i ) n . 25 Z(B2)(B3)/A i ) n . 2? and Z(B3)(B3)(A i ) n . 2 ; Bl, B2, and 
10 B3 are different non-biopolymer ligands and are members of the group from which each 
A 1 is selected; and i is an index number for each A and is an integer from 3 to n. 
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29. A method acconJing to (fclaim 26, wherein each of said plurality of 
complexes has the formula ZfA'XA/Vi, wherein A 1 is a non-biopolymer ligand capable 
15 of reversibly binding to Z and is ii/de^ndently^selected from a group of non-biopolymer 
ligands having at least three diffe(rprn members; i is an index number for each A and is an 
integer from 3 to n; and Z, A 1 , and each A 1 are selected so that the reactions Z(A 1 ) n _i + A 1 
— » Z(A 1 )(A') n .i and Z(A 1 )(A ! ) n -i — > Z(A%.\ + A 1 each have a rate constant of greater than 
about 2 per second. 



30. A method according to claim 26, wherein at least one A 1 is a DNA 
intercalator or a major or minor/groove DNA binder. 

31. A method according to claim 26, wherein Z is a transition metal. 



32. A method according to claim 26, wherein at least one A 1 has the 
formula -A'ZXQ), Z' is a second complexing agent identical to or different than Z, A' is a 
pluridentate non-biopolymer ligand, and Q is one or more non-biopolymer ligands. 



30 33. A method according to claim 27, wherein A 1 and A , taken 

together, have the formula: 



:z'(Q) 



k 2' 



where A 1 and A 2 are pluridentate non-biopo/lymer ligands , Z' is a second complexing 
agent identical to or different than Z, and is one or more non-biopolymer ligands so 
that ZCA'XA 2 )^)^ has the formula: 



(A 1 )/ 



,Z'(Q) 



34. A method according to claim 23, wherein the combinatorial library 
comprises a plurality of at least 100 different complexes. 

35. A method according to claim 26, wherein some of Z(A% bind 
more strongly than others of Z(A ! ) n to the receptor. 

36. A methojb according to claim 23, wherein said providing a 
combinatorial library comprises: 

. contacting a compound containing a complexing agent with a plurality of 
at least three different non-bippolymer ligands. 



37. A method according to claim 26, wherein said providing a 
combinatorial library comprises: 

contacting one part of a complexing agent, Z, or a salt thereof with 
m 1 parts of A 1 and m 1 parts of A', wherein A 1 and each A' are non-biopolymer ligands, i is 
an integer from 2 to k, k is an integer equal to or greater than 3 and represents the number 
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of members in the group of at least three different non-biopol wner ligands from which the 
at least two non-biopolymer ligands are selected, and the suitf of m 1 and S m 1 from i=2 to 
k equals n under conditions effective to form a substantial^ statistical mixture of Z(A') n . 
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38. A method according to claim 2p, wherein said providing a 
combinatorial library comprises: 

contacting a complex, Z(A/) n , with two or more complexes Z(A ! ) n , 
wherein A 1 and each A 1 are non-biopolymer ligands, i is an integer from 2 to k, and k is 
an integer equal to or greater than 3 and represents the number of members in the group 
of at least three different non-biopolymer ligands from which the at least two non- 
biopolymer ligands are selected. 



2 comprising: 




39. A method of producing a combinatorial library according to claim 



contacting jbne part of a complexing agent, Z, or a salt thereof with 
m 1 parts of A 1 and m 1 parts °f(A' un der conditions effective to form a substantially 
statistical mixture of Z(A%ywhgpein A 1 and each A 1 are non-biopolymer ligands, i is an 
integer from 2 to k, k is^Sn integer equal to or greater than 3 and represents the number of 
members in the group of at/east three different non-biopolymer ligands from which the at 
least two non-biopolymej ligands are selected, and the sum of m 1 and E m 1 from i=2 to k 
equals n. 
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40. / A method of producing a combinatorial library according to claim 

2 comprising: 

contacting a complex, Z(A 1 ) n , with two or more complexes Z(A ! ) n 
under condition^ effective to form a substantially statistical mixture of Z(A ! ) n , wherein A 1 
and each A 1 are non-biopolymer ligands, i is an integer from 2 to k, and k is an integer 
equal to or greater than 3 and represents the number of members in the group of at least 
three different non-biopolymer ligands from which the at least two non-biopolymer 
ligands are selected. 





